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We E I Du Pont of. Nemours and 
Company, a Corporation organised and exist- 
ing under' the laws of the S rate of Delaware, 
United States of America, of Wilmington 98, 
State of Delaware, United States of America, 
do hereby declare the invention for which we 
pray that a patent may be granted to us, ana 
the method by which ir is to be P^°"«£ 
co be particularly described m and by trie 
following statement: — 

This invention relates to the stabilization oi 
polvmeric halogen-containing hydrocarbons 

f h> invention will be described primarily 
as it applies to '.. polyvinyl chloride or co- 
polymers of vinyl chloride having vinyl 
chloride a< the major constituent, and their 
formation into films for use in packaging 
applications. However, it is applicable also to 
homopolvmers and copolymers of vinyl 
fluoride and indeed to all polymeric materials 
whose thermal decomposition, leading to dis- 
coloration, is at least partially attributable to 
the loss of halogen acid. Moreover it includes 
generally the shaping of all the above poly- 
meric materials, especially but not exclusively, 
into films, filaments, fibres, foils and coajmgs. 
Examples' of polymers other than those of 
vinyl chloride and vinyl fluoride to which the. 
invention can be applied include vinylidene 
chloride polymers, vinylidene chlonde-vinyl 
chloride copolymers, vinylidene fluoride 
polvmers. 

The invention consist* in compositions com- 
posed primarily of a halogen-containing hydro- 
carbon polvmer with smaller amounts of at 
least one olefinically unsaturated terpene or 
an oxygen, hydrocarbon or halogen derivative 
of an' olefinically unsaturated terpene and of 
at least one Thio compound having thr 
formula R-S-H or R-S— S-R l wherein 
R and R' are the same or different and are 
alkyl, hvdroxyalkyl, thioalkyl, carboalkoxy- 
alkyl ca.boxya'lkvl, aralkyl, aryl, alkaryl, 
haloaYyl, thioaryl, thioalkaryl, carboalkoxy- 
[Pnc* 4s. 6d.\ 



iers 

aryl, carboxyaryl, cycloalkyl, or thienyl 
groups, and also containing a small amoun 
of a finely dispersed (as hereinafter defined) 
oi t a n ™y.*Z. mnni ; n , flf , nc havine.the 




l&S^ gw C ^ m *T* 

orWrfinely^dispersed .zinc derivative of a 
%£$m having at le^st one acuve hydrogen 
atJTTas detected by the Zerewiunoff Test 
(described by Zerewidnoft in Renchte 40. 
2023 (1907); and 41, 2233 (1908) and by 
Kohler in Journal American Chemical 
Society M 3181 (1927))] and an ionization 
SnS't of 'at least 1 * 10 CTh f -openly 
of a zinc derivative can be determined by sub- 
Soiling hydrogen for *inc in the dermt.ve 
Tad noting whether the resulting compound 
has at least one active hydrogen and a 
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nas at ic<»i >"-^ - , 

minimum ionization constant of lx iu 

The preferred halogen-containing hydro- 
carbon polvmers are those in which the 
Slogen is fluorine or chlorine. These include 
poSl chloride, polyvinyl fluoride po y- 
Sylidene chloride, ^^J^t 
and vinyl chloride-vinylideue chloride co- 

^The'ienv. "olefinically unsaturated ter- 
penes" includes both the naairaUy-occ^mng 
and synthetically-prepared olefinically un- 
saturated terpenes and terpene mixtures. These 
have the general formula ( C,H a ) wherein x 
is 2 to 6, and may be monocyclic bicyclic, 
tricyclic or polycydic. The preferred terpene 
compounds are olefinically "«?*~™^ J"^* 
terpenes and their oxygen, hydrocarbon and 
halogen derivatives, wherein one ring of the 
bicydic -terpene contains no more than four 
Son atork Even more preferred are those 
terpene compounds which fulfil the above re- 
quirements and in which also the second ring 
rarries at least one exo-alkylene group. 
" jS-caryophyllcnc, /J-pineoe, pinocarveol y» 
terpene alcohol), and nopadiene (a terpene 
hydrocarbon), which are the outstanding com- 
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pounds for use in the invention, in addition to 
having an exo double bond (an exo-atkylenc 
group), arc bieyclic, with one four membered 
ring. The Jir.st three of these are further dis- 
tinguished by having -the exo double bond 
attached directly to the larger ring structure 
of the compound. The distinguishing 
characteristics common to these compounds 
will be clearly apparent from their structural 
formula:: 

CH 3 

CH 3 y-CH N CH 2 XcH 
CrL-QH Ck/ 
II 

CH 2 

CH, 
II i 

HQ fu CHa 



/3-caryophyllene 



.ff-pinene 



Pinvcarvcol 



CH 2 

11 




Nopadiene 



CH=CH 2 
CH 



Other icrpene compounds useful in the 
present invention include pinocarvonc, 
sabinene, sabinol, a-thujene, .fi-thujene, a- 

15 pinene, umbellulone, A :i ~carene ? A'-carcnc, 
myrxenol, mynenal, verbenone, u-fenchene : ti- 
letichene! camphene, santene, boniylenc, 
apobornylene, cadinenc, selinene, di-psntene 
(dj-limonenej, : 6-terpineol, a-terpineol, 

20 carvone, menthene, bis-aboiene, zingiberene, 
pinocarvyl chloride, myrcene, geraniot, d,l- 
nerolidoL linalool, citronellal, alloocimene, and 
citral. 

Of the sulphur-containing (thio) organic 
25 compounds of formula R— S — S — R 1 or 

R S — H. the preferred compounds are the 

organic thiols, R— S—H, wherein R is an 



alkyl group containing at least 8 carbon 
atoms, such as decanechiol, dodecanethiol and 
octadecanethiol. In addition to these thiols 30 
and those used in the Examples, thiols which 
are operable in this invention include: 1- 
.hexane thiol, 2-hexanc thiol, 2-dodccane thiol, 
; ^thatlfc;0^ - di thiol, propane - 1,3 - dithiol, 
'do^decane - 1,10 - dithiol, 1,4 - dimercapto- 35 
meihylbenzene, 1,4 - dimercaptomethyl- 
2,3,5,6 - tecrarnethyi benzene, ft ~ phenyl- 
ethylthiol, tri phenyl methane thiol, tt-mercapto- 
acetic acid, /?-mercaptopropionic acid, butyl 
y - mercaptopropionare, butyl <x - mercapto- 40 
butyrate, butyl \8 - mercapiobutyrate, butyl 
y - mercaptobutyrate, butyl « - mercapto- 
phenylacetate, 2-thioetbanol, thioglycerol., 
naphthatene-2-thiol, benzenethiol, o-, m- and 
/Hthiocresols, 4-t-butylthiophenol, 4-cfaloro- 45 
benzenethiol, 4 - alkoxybenzenethiol, fur- 
furylthioK o - mercaptobenzoic acid, butyl 
m - meres probenzoate, butyl p - mercapto- 
benzoate and butyl 4-mercaptophenyl 
acetate. 

DIsulphkks which may be used may be 
prepared by the procedure described by Ritter 
and Sharp, Journal of the American Chemical 
Society, 59, 2351 (1937). Specifically a solu- 
tion of a thiol in an equal volume of glacial " 
acetic acid is introduced into a flask fitted 
with stirrer, dropping funnel and thermometer. 
The solution is cooled to 5° C. and, there- 
after a solution of hydrogen peroxide (25%~ 
30 -y ) in an equal volume of glacial acetic acid 60 
is added dropwise. The rates of addition and 
cooing are adjusted to keep the temperature 
of the reaction mixture below 20° C. The 
addition of the oxidizing solution is continued 
until a test with starch-iodide paper indicates o:> 
thai the peroxide is no longer being consumed. 
The reaction mixture is slowly warmed to 
room temperature (25—30° C.) and the upper 
(disulphide) layer which separates is removed, 
washed first with 20% potassium hydroxide 70 
solution and then with water, and dried over 
anhydrous potassium carbonate prior to use. 

Among the useful disulphides are: bis- 
dodecane disulphide, the disulphide of isooctyi 
/i-mercaptopropionate, bis-t-butylphenyl di- O 
sulphide bis-/?-phenylethane disulphide, bis-t- 
hexadecane disulphide, bis- 2-hydroxye thane 
disulphide, bis-2-mercaptoethane disulphide, 
bis-phenyl disulphide, his-4-chlorobenzene di- 
sulphide, bis-2-mercapto-4-merhytbenzene di- 80 
sulphide, bis-4-mercaptomethyIbenzene di- 
sulphide" tht-. disulphide of butyl «-mercapro~ 
phenyl acetate, the disulphide of 2-mercapto- 
benzoic acid, bis-cyclohexane disulphide, bis- 
2-thiophene disulphide, decane-octadccane di- 85 
sulphide, decane glyceryl disulphide, the mixed 
disulphide from 1,10-dccanedtthiol and iso- 
cctyl /?~mercaptopropionaie> the mixed di- 
sulphide from benzylthiol and thiophenol the 
mixed disulphide from 4-chlorobenzenethio 90 
and 4»mercaptomethylbenzenethiol, the mixed 
disulphide from butyl n-mercaptophenyi 
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acetate and 2-mereaptobenzoic acid, and the 
mixed disuiphidc from cyclohexanechioJ and 
2-thiophencthioL 

The amount of terpene or terpene deriva- 
5 tive and sulphur- containing organic compound 
used, particularly in polyvinyl chloride com- 
positions to be meh-exiruded into films, 
should be enough to provide adequate thermal 
stability during the forming operation but -not 

10 enough to afTeet the properties of the result- 
ing film adversely. Concentrations of at least 
1% of each of these ingredients, i.e., of the 
terpene or terpene derivative and -the thio 
compound, based on the weight of the addi- 

15 rives plus polymer, have been found most 
useful. The maximum amounts to be used 
will depend on the process of forming the 
shaped structures, subject to the maximum 
concentration of these additives in the 

20 ultimate product being preferably no greater 
than a total of 15%. This means that for 
melt-extrusion or dispersion-coalescence pro- 
cesses, 2 — 15% may be used in the starting 
mixture, in solvent casting^ where the addi- 

25 lives may be evaporated during formation of 
the shaped structure, a much higher concen- 
tration may be used in the starting composi- 
tion. In the preferred systems, percentages of 
4 — 10%, have been found most useful, the 

30 ratio of the thiol to the terpene in the 
stabilizer being from 0.2 to 2. 

The compounds of zinc that are most useful 
in "this invention are the carboxylic acid salts, 
the mercaptides, die hydroxide, the alkoxides, 

35 the "aryioxides and the organometaliic com- 
pounds of zinc, i.e., compounds having the 
O 

!! 

formulae R u 2 Zn, (R n — C— 0)*Zn t R l, 2 $ 2 Zn 
and Zn (OR iU ),, wherein R Tl is an aryl group 
or an alkyl group having 1 — 18 carbon atoms, 

40 and R m is one of these or hydrogen. 

The carboxylic acid salts include zinc 
laurate^ zinc srearate ? zinc 2-ethylhexoate, zinc 
palmitate, zinc okate, zinc valerate, zinc 
eaproare.j zinc caprylate, zinc caprate,, zinc 

45 my r is t ate j zinc succinate, zinc adipate, zinc 
sebacate. zinc toluate and zinc terephthaiaie. 
The zinc mercap tides include those of 1- 
dodecanethioij isooctyi j#-mercaptopropionate ? 
di-n-butyl rhiomalate, cyclohexanethiol, t- 

50 butykhiophenol, chioglycerol, benzyhhiol, 
thiopheno!, 4-chlorobenzenethiol, toluene-3,4- 
dithiol, 4 -mercap tome thyl benzene thiol, butyl 
o-mercaptopheny! acetate 3 2-mercaptobenzoic 
acid, and 2-thiophenethiol. 

55 The organo-zinc compounds having the 
formula R'^Zn, wherein there is a direct 
union of carbon with zinc, include dilauryl- 
zinc, dipropylzinc, dicthyizinc, dihexylztnc, 
didecylzinc, dihexadecylzinc, diocradecylzinc, 

60 di phenyl zinc, ditolylzinc, dinaph thyl zinc and 
dicyclohzxylzinc. 

The compounds of the formula Zn (OR vn )v 



include zinc hydroxide, dilauryloxyzinc, di 
octyidecyloxy zinc, dicyclohexyloxyzinc, zinc 
acetyl acetonate, the zinc alkoxide of trierhyi 65 
citrate, alkoxo salts of zinc such as aluminium 
zinc isopropylate and potassium zinc methylatc, 
diphenuxyzinc, dinaphrhoxyzinc and ditoloxy- 
zinc. 

Other zinc compounds, while .not preferred, 70 
which may be used include the salts of 
euiphonic and sulphinic acids, e.g., zinc ethyl 
sulphonate, zinc p-toluene sulphonate, zinc- 
ethyl sulphinate, zinc benzene sulphonate; the 
sulphates, e.g., zinc sulphate, zinc lauryl 75 
sulphate, zinc phenyl sulphate; the sulphites, 
e.g., zinc sulphite; the halides, e.g., zinc 
chloride, zinc bromide; the phosphates, e.g., 
zinc phosphate; the silicates, e.g., zinc 
silicate; and the tkanat.es> e.g., zinc titanate. 80 
The most preferred of the zinc compounds 
are zinc laurate, the zinc mercaptides of 1- 
dodecane thiol and isooctyi - .8 - mcrcapto- 
propionate, and dilaurylzinc 

The amount of the zinc compound needed 85 
to achieve the results of the present invention 
is quite small. It has been found chat the. 
compound may bt used in such quantities that 
the ultimate composition contains 3 to 50 parts 
by weigh-r of zinc per million parts by weight 90 
of the polymer. More than 50 parts of zinc 
per million parts of polymer tends to degrade 
the polymer with accompanying discoloration. 
It is desirable to maintain the zinc compound 
in very fine form. Thus, the zinc compound 95 
should preferably be uniformly dispersed 
throughout the blend as particles having their 
greatest dimension no? exceeding 1 micron. In 
this regard, it is possible to use metallic zinc 
and zinc oxide if they can be obtained as very 100 
fine particles and uniformly dispersed in the 
blend. 

The surprisingly high degree of thermal 
stabilization obtained in the compositions of 
this invention permits forming them into 105 
shaped structures by processes in which they 
are held at elevated temperatures continuously 
for relatively long periods of time without 
encountering objectionable decomposition or 
discoloration. The compositions are thus 1 10 
uniquely suitable for commercially advan- 
tageous high speed, high temperature forming 
operations such as melt extrusion. 

There are several advantages of the 
synergistic combinations of the terpenes, the 115 
sulphur-containing compounds and the zinc 
compounds over the use of any one class of 
these compounds alone. Thus, the combina- 
tions provide an extraordinarily high degree 
of stabilization and their use has substantially 120 
eliminated colour formation during extended 
extrusion operations involving polyvinyl 
chloride and similar halogenated hydrocarbon 
polymers. Since the sulphur-containing com- 
pounds and the zinc compounds in the quaati- 125 
ties used are essentially non-toxic, the non- 
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toxicity of the terpenes is preserved in the 
combination. This is highly desirable in a 
composition used to prepare food packaging 
films. 

5 . -.process for forming shaped structures 
i n f "'accordance with the invention involves 
blending a mixture of the halogen-containing 
hydrocarbon polymer, one of the afore- 
mentioned olefinicaliy unsaturated terpenes or 
10 derivatives or terpenes, one of the afore- 
mentioned sulphur-containing organic com- 
pounds, and a specified compound of zinc, 
heating the mixture until it is converted into 
a homogeneous single phase composition, and 
15 thereafter forming the homogeneous single 
phase into a shaped structure and cooling rhe 
structure. Other additives may be used in the 
original blend such, for example, as fillers, 
dyes, special plasticizers, pigments and de- 
20 iusterams, as long as rhey do noc tend to de- 
grade the polymer or detract from the bene- 
ficial effect of the essential additives. 

The invention is illustrated but not limited 
by the following Examples, in which all parts 
25 are by weight unless otherwise specified. 
Example L 
A mixture of 9G parts of polyvinyl chloride 
resin (Dow 1 1 1 — 4 (" Dow " is a Registered 
Trade Mark) manufactured by the Dow 
30 Chemical Company), 5 parts of (6-pincne, 5 
parts of dodecanethiol and 10 parts per million 
of zinc as the me reap tide of dodecanethiol 
was prepared by mixing the components in a 
barrel tumbler for 3 hours. The mixture was 
35 extruded at a temperature of 195° C through 
a conventional one-inch diameter extruder 
equipped with a 6 inch flat die and with a 
7-mil lip opening and operating with a 50 — 
100 mesh screen pack. Extrusion was con- 
40 tinued for a period of 4 hours, by which time 
the film was clear, and completely free of 
colour and of bubbles. 



fu a control experiment, the same mixture 
was extruded with the exception that the zinc 
mercaptide of dodecanethiol was omitted. At 45 
the end of a four-hour extruder run the film 
obtained was clear and free of bubbles, but it 
had a yeJiow cast through the entire extrusion. 

In another control experiment, a mixture 
of 98 parts of the same polyvinyl chloride 50 

resin and 2 parts of u Lubncin " V 3 

(which consists principally of glyceryl tri- 
ritinoleate and is manufactured by rhe Baker 
Castor Oil Company) was fed into rhe ex- 
truder again heated to 195° C. The mixture 55 
was converted to a bubbly, black mass part 
way through rhe heated zone to the extruder 
and could not be extruded owing to the 
plugging of the equipment. 

Examples 2 and 3. 60 
These Examples were carried out to deter- 
mine the effect on colour srahility of various 
amounts of the zinc compound incorporated 
in the polyvinyl chloride composition under 
conditions simulating an actual extrusion. 65 

Retention time of a polymeric composition 
in an extruder during forming is usually 
about 5 minutes. Therefore, it is critical that 
the polymer be stable for at least 5 minutes 
at the temperature in the extruder. 70 

The lime until onset of colour was deter- 
mined by pressing in a Carver (Registered 
Trade Alark) press at 208° C. and 30 tons 
pressure (platen size— -10 inches x 14 inches) 
a mixture of 90 parts of polyvinyl chloride 75 
resin (Dow 111—4), 5 pans of .fl-pmenc, 5 
pans of isooctyl #-mercaptopropionnre and 
from 0 ro 500 parrs of zinc as the. mercaptide 
of isooctyl-mercaptopropionate per million 
parts of polyvinyl chloride. The mixture had 80 
been prepared as described in Example 1. The 
results are shown in Table I. 



Table I 

Time of onset of 

Example Zinc (ppm) Colour (Minutes) 



Control A 0 1 2 

2 .5 6 

3 10 10 
Control B 500 3 



Examples 4 — 25. 
85 Following the procedure described in Ex- 
ample 2, a number of stabilizer combinations 
were evaluated for their colour stabilizing 



effect on polyvinyl chloride. The terpene used 
was 5 V, #-pinene. The sulphur-containing 
organic compound and the zinc compound 90 
were varied as shown in Table II. 
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Table II 



Example % Sulphur Compound Zinc Compound 

4 5% t~ butyl- thiophenol mercaptide of t-butyi 

rhiophenol 



6— 7A* 
6— 7B* 
6— 7C* 
S 

9 
10 

11 

12 
13 

12— 13A^ 
14 
15 
16 
17 
18 
19 
20 



5% dodecanethiol 

None*** 
None*** 
5% dodecanethiol 

5% benzylthiol 

5% bis-dodecane 
disulphide 



dodecanethiol* 



-Mm^tyl p-mercapto- 

cyciohexanethiol * * 
dockcanethioi** 



5% bis-t-hexadecane i-hexadecanethiol** 
disulphide 



5" u isooctyl fs- 

mercaptopropionate 



zinc laurate 



5% dodecanethiol 



dilauryloxyzinc 



zinc acerylacetonate 



zhn alkoxide of 
rriethyl citrate 



Parts/ 
Million 
as Zinc 



30 

50 
5 

20 
100 

40 
100 

20 

20 
20 

20 



20 
60 

5 
15 
20 

5 

15 
30 
7 



Time of 
Onset of 
Colour 
(Minutes) 



10 

6 
5 

10 
2 
3 
2 

11 

9 
9 



10 

'i 

6 
8 

10 
6 
8 

10 
6 



21 



15 



* Controls that do not fall within invention. 

Zinc mercaptides of these compounds. 
*** No terpene nor sulphur compound was used. 
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Table II (Cone.) 



Example 


% Sulphur Compound 


Zinc Compound 


Parts/ 
Million 
as Zinc 


Time of 
Onset of 
Colour 
(Minutes) 


22 


5% dodecanethiol 


potassium zinc 
methylate 


5 


6 


23 


35 35 


» 3> 


15 


10 


24 


» 53 


diphenoxyzinc 


10 


7 


25 


>3 J> 


>* 


20 


9 



Examples 26 and 27. 

The procedure described in Example 2 was repeated using 5% #-caryophylIene as the 
terpene and the remaining additives shown in Table III. 



Table III 



Example % Sulphur Compound Zinc Compound 



Parts/ 
Million 
as Zinc 



Time of 
Onset of 
Colour 
(Minutes) 



26 


5% dodecanethiol 


mercaptide of 
dodecanethiol 


20 


9 


27 


5% disulphide of iso- 
octyl (3-mercapto- 
propionate 


mercaptide of iso- 
octyl j3-mercapto- 
propionate 


20 


10 



Examples 28 — 30. 

The procedure described in Example 2 was repeated using 5% nopadiene as the terpene 
and che remaining additives shown in Tabic IV. 

Tahi.h IV 



Example % Sulphur Compound Zinc Compound 



Parts/ 
Million 
as Zinc 



Time of 
Onset of 
Colour 
(Minutes) 



28 



29 



30 



5% dodecanethiol 



mercaptide of 
dodecanethiol 



5% bis-t-butyipheny! mercaptide of t- 
disulphide butyl thiophenol 



5% 4-chlorobenzene- 
thiol. 



diiaurylzinc 



20 
20 
20 



10 
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Th-, a j , Examples 31 and 32. 



ne 



31 

32 



Table V 



Example % Sulphur Compound Zinc Compound 



5% dodecanethiol 



mercaptide of 
dodecanethiol 



5% bis-J3-phenyl- mercapride of p- 

ethane disulphide phenylethancthiol 



Parts/ 
Million 
as Zinc 

20 
20 



Time of 
Onset of 
Colour 
(Minutes) 

8 
9 



10 



15 



20 



25 



30 



35 



40 



45 



50 



Example 33. 
■9 g. of powdered polyvinyl fluoride 0.5 g 
of yS-pinene, 0.5 g. of dodecanethiol and 2,5 
mg. of the zmc mercaptide of dodecanethiol 
were : thoroughly mixed. A two gram sample 
of xhis mixture was pressed between nickel 
plates in a Carver press at 208° C and 30 
tons pressure for 10 minutes. The plates were 
cooled m water and die pressed film was re- 
moved. The film showed no evidence of colour 
when viewed against a white background. 

A film made from the same composition but 
without the zinc mercaptide showed a yellow 
cast when viewed against a white background. 

Hlrru produced by the process of the 
present invention may be further subjected to 
orientation, heat setting and coating pro- 
cesses such as described- in our Specifications 
Nos. 13431/60 and 37980/59 (899,830 and 
901,746 respectively). These films are useful 
in a variety of commercial applications such, 
for example, as skin packages, heat-shrinkable 
wraps, window cartons, bundling material, 
egg and vegetable cartons, disposable throw- 
away containers, and packages of all types, 
protective covers for hats, shoes, hay stacks, 
farm equipment, car seats, mattresses, car 
licenses, drawing boards, furniture, appliances, 
window wells, ground covers, etc, painter's 
drop cloths, recording tapes, pressure-sensitive 
tapes, electrical tapes, metallized tapes, tear 
tapes, substrates for photographic and draft- 
ing purposes, typewriter ribbons, as a sur- 
racing material, as a glazing material, in 
laminates with, for example, aluminium foil, 
decorative yams, belting, webs, baskets, bases 
for ice rinks and pools, vapour barrier material, 
bee veils, dress shields, in neckwear and over- 
shoe construction, in umbrellas, bathinettes and 
tents. 

WHAT WE CLAIM IS: — 

1. Compositions composed primarily of a 
halogen-containing hydrocarbon polymer with 
smaller amounts of at least one olefinically un- 
saturated terpene or an oxygen, halogen or 
hydrocarbon derivative of an olefinically un- 
saturated terpene, and of at least one thio 



compound having the formula R — s — H or 
R S— S--R 1 where R and R 1 are the same 
or different and are alkyl, hydroxyalkyJ, thio- 
alkyl, carboaikoxyalkyl, carboxyaikvl, aralkyl 
aryi, alkaryl, haloaryj, thioary], thioalkaryi* 
carboalkoxyaryl, carboxyaryl, cycloalkvl, or 
thienyi groups, and also containing a small 
amount of a finely dispersed (as herein before 
defined) organometallic compound of zinc 
having the formula R n 2 Zn wherein R" is an 
. aryl group or an alky) group having 1 ~lg 
carbon atoms, or of a finely dispersed zinc 
derivative of a compound having at least one 
active hydrogen atom and an ionization con- 
stant of at least 1 x 10-", or of finely dis- 
persed zinc or zinc oxide. 

2. Compositions according to claim 1. in 
which the halogen-containing hydrocarbon 
polymer is polyvinyl chloride or polyvinyl 
fluoride. 

3. Compositions according to claim 1 <»r 2 
containing at least 1% of the terpene com- 
ponent, based on the weight of the additives 
plus polymer. 

4. Compositions according lo any one of 
the preceding claims, in which the terpene 
component is /?-pinene, /3-caryophyllene, pino- 
carveol or nopadiene. 

5. Compositions according lo any one of 
the preceding claims, containing at ieasr \% 
of the thio component, based on the weight of 
the additives plus polymer. 

6. Compositions according to any one of 
the preceding claims, in which the thio com- 
ponent is .decanethiol, dodecanethiol or octa- 
decanethioL 

7. Compositions according to any one of 
the preceding claims, in which the total pro- 
portion of the terpene and thio components 
is 2 — 15%, based on the weight of the addi- 
tives plus polymer. 

8. Compositions according to any one of 
the preceding claims, in which the zinc com- 
pound is present in an amount 3 — 50 parts 
by weight of zinc per million parti by weight 
of polymer. 

9. Compositions according to any one of 
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the preceding claims, in which the zinc com- 
pound is zinc laurate, dilauryJzinc, or the zinc 
mercapndc of isooctyl /8-mcrcapwpropionate 
or l-dodecanethiol. 

nnh!L Ha, °8 en .T containing hydrocarbon 
polymer compositions according to claim 1 
substantially u hereinbefore described. 

11. A piocess for . forming shaped struc- 
tures of halogen-containing hydrocarbon 
polymers which comprises hearing a com- 
position claimed in any one of the preceding 
claims to convert it into a homogeneous single 
phase composition, forming the hot homo- 
geneous single phase composition into a shaped 
structure, and cooling the shaped structure 
U. Irocess according to claim 11, in which 
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die shaped structure is formed by melr ex 
trusion 

. 13. Process according to claim H or l* 

ing W fiim Sh3Ped SlrUaUre ' S a sdf - su PP°«- 

a JUm A pr0CCss f ? r . forrni "g "haped structures 
according to claim 11 substantially 
hereinbefore described. 
• l5 - S j ,a P ed ,_ structures of halogen-contain- 
ing hydrocarbon polymers obtained by a 
process claimed in any one of claims U to 14. 
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